INTRODUCTION
Elimination of animals and species affected by inherited defects is in the interest of all concerned with animal agriculture (Robinson and Shanks, 1990) . Understanding the molecular basis of a genetic defect renders it possible to detect carriers directly at the DNA level and more important, early in the animal's life and even in embryonic cells (Harlizius et al., 1996) . There are several autosomal recessive genetic diseases in cattle such as deficiency of uridine monophosphate synthase (Robinson et al., 1993) and complex vertebral malformation (Steffen, 2001) .
The deficiency of uridine monophosphate synthase is a hereditary recessive disorder in Holstein cattle causing early embryo mortality (Kaminski et al., 2005) . In mammalian cells, uridine monophosphate synthase (UMPS) is the enzyme responsible for converting orotic acid to uridine monophosphate (UMP), which is an essential com-*Corresponding author: E-mail: bolbolbalal@yahoo.com, sadeghi.balal@stu-mail.um.ac.ir. Fax: +98 5118796845. ponent of pyrimidine nucleotides. This enzyme actually has two enzymatic functions: orotic phosphoribosyl transferase (OPRTase) and orotidine monophosphate decarboxylase (OMPDCase), corres-ponding to the last two steps in pyrimidine synthesis (Patel et al., 2006) . The mutation (C→T) in a gene for UMPS at codon 405 from exon 5 (Patel et al., 2006) of bovine chromosome 1 (Harlizius et al., 1996) leads to a premature stop codon, which subsequently produces a functionally impaired enzyme (Schwenger et al., 1993) . Carriers are phenoltypically normal, but have only half the normal activity of uridine monophosphate synthase. Also, during lactation, carriers excrete an elevated level of orotic acid in milk and urine (Robinson and Shanks 1990) . Embryos homozygous for DUMPS do not survive to birth and usually die early in gestation. The embryos appear to be aborted or reabsorbed approximately 40 days after conception, leading to repeated breeding problems (Robinson et al., 1993; Lee et al., 2002) .
Most of the DUMPS carriers identified in North America (n= 438) and Europe (n= 314) were offsprings of Happy 6078 Afr. J. Biotechnol. (Kaminski et al., 2005; Patel et al., 2006) . Occurrence of mutation in the UMPS gene was reported in Argentina (Poli et al., 1996) , Hungary (Fesus et al., 1999) and Taiwan (Lin et al., 2001) . Against these reports, there was no carrier of DUMPS in Holstein and native cattles of Turkey (Akyuz et al., 2008) , Polish Holstein breed (Kaminski et al., 2005) and Holstein Friesian (HF) and HF crossbred cattle in India (Patel et al., 2006) . The complex vertebral malformation (CVM) is a hereditary lethal syndrome in Holstein calves and is characterized by misshapen vertebrae in the cervical, thoracic and lumbar regions of the vertebral column, anomaly of sternum (Nagahata et al., 2002) , abnormality of ribs (Revell et al., 2001) , low body weight and lateral rotation of the fetlock joints (Duncan et al., 2001) . Also, consideration of the heart reveals a right-sided hypertrophy and upper interventricular septal defect (Citek et al., 2004 ) and many CVM fetuses are aborted at gestation day 159, while other CVM calves are pre-maturely born or usually stillborn Nielsen et al., 2003) . The molecular cause of CVM is a substitution of guanine by thymine (G→T) in a solute carrier family 35 member 3 gene (SLC35A3) at codon 559 from bovine chromosome 3, encoding a UDP-N-acetylglucosamine transporter. This transversion results in the substitution of valine by phenylalanine at position 180 (Thomsen et al., 2006) .
The main ancestor of cattle carrying this mutation was Carlin-M Ivanhoe Bell which was an elite breeding bull of Holstein-Friesian (HF) breed born in 1974 (Agerholm et al., 2004) . At first, CVM was discovered in Danish Holstein calves in 2000 (Citek et al., 2004) and after that, the presence of CVM carriers was reported in some countries such as Sweden (Berglund et al., 2004) , Denmark (Agerholm et al., 2004) , Czech Republic (Citek et al., 2006) and Poland (Rusc et al., 2007) .
Because Holstein semen is extensively used for crossbreeding programs with indigenous cattle, it has become necessary to screen all crossbred animals, especially artificial insemination (AI) bulls, to minimize the risk of spreading genetic diseases (Patel et al., 2006) . Thus, the objective of the present study is to identify the carrier of DUMPS and CVM from Abbas Abad Animal Breeding Centers and Ferdowsi Univesity of Mashhad Dairy Farm in Khorasan state of Iran.
MATERIALS AND METHODS
Blood Samples were collected from 144 Holstein bulls in Abbas Abad Animal Breeding Center (n=129) and Ferdowsi Univesity of Mashhad Dairy Farm in Khorasan state of Iran (n=15) in 2008. Genomic DNA was extracted from 100 μl of blood by guanidiumthiucianate silica gel method (Boom et al., 1990) . PCR reactions were performed for amplification of polymorphic regions of the UMPS and SLC35A3 genes. The following primers were used for PCR (Table 1) .
PCR was done in BiometraT-Personal Ver: 1.11 thermocycler by Gene pak PCR MasterMix Core Kit for amplification in a total volume of 20 μl. The PCR mix contained: 2 μl PCR buffer 10X, 1.5 mM MgCl2, 2 mM dNTPs, 3 μl mix of primers (10 pM from each primer), 1ul Taq DNA polymerase and 11.5 μl ddH2O.
This solution was initially denatured at 94°C for 4 min followed by 35 cycles of denaturation (94°C for 30 s), annealing (61°C for 30 s) and elongation (72°C for 30 s) and a final extention at 72°C for 10 min for uridine monophosphate synthase. Subsequently, this program was used for complex vertebral malformation with different annealing (60°C for 30 s).
RFLP and SSCP
PCR products from the polymorphic region of UMPS gene (108 bp) were digested with avai restriction enzyme at 37°C for 18 h. Digestion products were separated by electrophoresis on 4% agarose gel stained with ethidium bromide and M50 was used as ladder.
PCR product from SLC35A3 gene (177 bp) was analyzed by electrophoresis in 1.5% agarose gel. For SSCP analysis, 4 μL of PCR product with 14 μL of SSCP dye (95% formamide, 0.05% bromphenol blue and 0.05% xylene cyanol) were denatured for 5 min at 95°C and immediately plunged into ice for 10 min. The dilution was loaded onto a 10% polyacrylamide gel for SLC35A3 gene. The gel was run at a constant at 6°C for 6 h and was visualized with silver staining.
RESULTS

DUMPS
Agarose gel electrophoresis of PCR products from UMPS gene revealed same band in all lanes (108 bp). DNA ladder was M50 (Figure 1 ). Digestion products separated by electrophoresis showed that normal type and carrier was not detected (Figure 2) . 
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CVM PCR product from the polymorphic region of SLC35A3 gene 177 bp was analyzed by electrophoresis in 1.5% agarose gel with ethidium bromide and M50 was used as ladder ( Figure 3 ). SSCP analysis of SLC35A3 gene showed two bands for normal animal and there was no carrier of CVM (Figure 4) .
DISCUSSION
Some studies were performed to prevent distribution of recessive alleles in dairy herds in Iran such as bovine leucocyte adhesion deficiency (BLAD) and citrolliemia. BLAD is a hereditary disease in Holstein dairy cattle. To identify BLAD carriers in Holstein and Brown Swiss AI bulls in Iran, DNA samples from Holstein (n= 30) and Brown Swiss (n= 10) bulls from Abbas Abad AI center (Khorasan state, Iran) were analyzed. In this study, frequencies of BLAD carriers' genotypes in Holstein and Brown Swiss bulls were 3.33 and 0%, respectively . Citrolliemia is another kind of hereditary disease in Holstein dairy cattle. For detection of citrolliemia, 26 blood and 4 semen samples were supplied from Iranian Holstein bulls used for AI from Abbas Abad Animal Breeding Center. Samples were tested by PCR-RFLP method. In this population, there was no bovine citrolliemia carrier . In our study, we observed fragments of 19, 36 and 53 bp that showed that there was no carrier of DUMPS in Iranian Holstein bulls of Abbas Abad Animal Breeding Center and Ferdowsi University of Mashhad Dairy Farm in Khorasan state of Iran. Similarly, Esmaelizad considered DUMPS in razi vaccine and Serum Research Institute in Iran. 130 samples of blood and sperm were supplied from Holstein bulls and the sperm bank in the AI center of Karaj Animal Breeding Center. In this study, all samples were free from DUMPS disease (Esmaelizad. 2003) . Also, for detection of DUMPS in Holstein and native cattle of Turkey, 220 cattle consisting of 120 Turkish Holstein, 20 Swiss brown, 20 native black, 20 gray steppe, 20 South Anatolian red and 20 East Anatolian red breeds were studied. But, there was no positive results indicating the presence of DUMPS allele in any sample from the breeds and samples studied (Akyuz et al., 2008) . In another study, 2,209 dairy cattle of the Polish Holstein breed have been screened by DNA test to identify carriers of these diseases (Kaminski et al., 2005) . Similarly in India, a group of 642 animals, mainly Holstein Friesian (HF) (337) and HF crossbred (305) cattle were tested for DUMPS (Patel et al., 2006) . In both of them, there was no DUMPS carrier. Against these results, mutations in the UMPS gene were identified in 1.79% bulls and 0.96% cows in Argentina (Poli et al., 1996) . Fesus et al. (1999) found two HF carriers among 6080 Afr. J. Biotechnol. 314 AI bulls, 682 bull mothers and 155 young bulls in Hungary and in Taiwan, two carriers out of 1,468 HF animals screened for DUMPS were reported (Lin et al., 2001 ). In our research, carrier of CVM was not detected in Iranian Holstein bulls in these centers while, to investigate the congenital CVM in Holstein calves, two breeding studies were performed including 625 Danish cows. Out of the 625 cows in this study, 26 CVM affected calves were found (Agerholm et al., 2004) . In another study, 111 females from the Holstein population in the Czech Republic were studied and 21 cases were found to be heterozygote (CVM carrier) while 90 cases were homozygous (non-carrier) (Citek et al., 2006) . Also, to determine the carrier frequency of the CVM-determining mutation in a population of Polish Holstein-Friesian (=Polish Black-and-White) cattle, 202 proven bulls and 403 unproven bulls (under evaluation for breeding value) were considered. Out of the 605 bulls examined, 150 heterozygotes were diagnosed (Rusc et al., 2007) .
We used PCR-RFLP and PCR-SSCP to detect DUMPS and CVM alleles of Holstein bulls and showed that these methods are reliable and useful methods to extensively screen for these deficiency alleles and prevent economic losses. We did not observe any carrier for CVM and DUMPS. However, it is safe to say that the rate of infectious amount of Iranian endemic livestock is very low. Besides, omitting all the infected bulls in the past few years at these centers has led to a non-carrier rate. We can state that these diseases and their sources are from industrial livestock in USA and Europe and not from Iranian endemic breeds. Although no carrier has been observed in these centers, it does not follow that these diseases do not exist in Iranian endemic cattle.
